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REMARKS 



In order to expedite the prosecution of this application, claims 1-7 of the 
PCT application as originally filed have been canceled without prejudice or 
disclaimer of subject matter thereof. New claims 8-27 have been added to more 
definitely point out and distinctly claim the subject matter which applicant regards 
as the invention. 

The Applicant appreciates the courteous and complete examination of the 
application by the Examiner, and appreciates the acceptance of this preliminary 
amendment. Should the Examiner feel that there are further issues which might 
be resolved by means of telephone interview, he is cordially invited to telephone 
the undersigned at 727-345-1450. 



I hereby certify that this correspondence is being facsimile transmitted to 
the USPTO or deposited with the United States Postal Service with sufficient 
postage as first class mail in an envelope addressed to: 



Respectfully Submitted, 




David A. Guerra, Reg. 46,443 
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« 

A Compos i te Sandw i ched Wa ll Board RECONSTRUCTABLE LAMINATED 

WALL PANEL 

TECHNICAL FIELD 

The invention is a li ghtw ei ght wal l part i t i on panel / syst e m in th e 
construction bus i n e ss in the field of building construction and relates particularly 
to a light-weight modular panel system . 

BACKGROUND OF THE INVENTION 

It i s common sonso that th e tradit i onal wal l construction was done i n br i ck/ 
b l ock. But tho manufactur i ng of the r e d blocks or concr e t e b l ock is consum i ng 
groat quantity of c l ay so il and onorgy. I n addition, th e burn i ng and manufactur e 
of rod b l ocks i s prohibited as i t i s high l y energy in e ffic ie nt and contaminat e our 
natura l e nvironm e nt. Tho subs e qu e nt r e p l ac e m e nt is the li ght - w e ight c e m e nt 
block or board, int e rna l ho l low c e m e nt wal l pano l or gypsum board stud wa l l w i th 
tho fo ll ow i ng doficiono i os: Historically, walls have been constructed from bricks or 
blocks. The manufacturing of red brick and concrete blocks consumes a great 
guantitv of clay soil and energy. In addition, the baking and manufacturing of red 
bricks is prohibited in many locations as it is highly energy inefficient and 
contaminates the environment. The subseouent replacement materials have 
been lightweight cement block or board, internal hollow cement wall panels and 
gypsum board stud walls. These materials, however, have the following 
deficiencies: 

1. Unab l o to carry heavy dom e st i c objocts, such as booksh e lf, cab i net 
and a i r cond i tion e r e tc. — Sp e cial arrangom e nt to th e wa ll panel i s 
roquirod i n ordor to carry such h e avy objocts. Thus, fl e x i bi li ty to th e 
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hanging object aft e r i nstallation i s not avai l ab l e. Thev are unable to 
support heavy domestic objects, such as bookshelves, cabinets, and 
air conditioners etc. Special fixtures to the wall panel are required in 
order to support such heavy objects. 

2. Thero ar e no porfoot pan el jo i nts i n any dry wa ll or concroto b l ock 
wa l l systems. As th e pane l is usual l y jointod in d i fferent compound 
or ovon adhosivo tapo, tomp e raturo var i ation would cause panel 

jo i nt separat i on again. P l astor covoring tho crack aga i n i s 

unavo i dablo and add i ng cost to the wa ll panel rofurnishm e nt. The 
panel joints in dry wall and concrete block wall systems are 
imperfect. As the panel is usually joined using a different compound 
or even adhesive tape, even slight temperature variations cause 
panel joint separation again and damage to the joint material. 
Plastering of such cracks is an unavoidable cost and such walls 
reouire constant maintenance and repair. 

3. Und e r tho condit i on of th e i mperfect jo i nt comp le t i on or cracking 
prob l em as mention e d above i n hollow cem e nt wa ll pane l s, i t i s easy 
to becom e th e "hom e " of difforont household insects and oth e r 
unwelcomo l iving organism and storag e of wast e ! Uneven or 
imperfect joints or cracking problems as mentioned above in hollow 
cement wall panels results in a network of cracks, fissures and small 
spaces. These spaces become home to various household insects 
and other unwelcome living organisms and waste material. 

4. Hollow and lightweight partitions do not provide good sound nor heat 
insulation. Such partitioning systems require further modification 
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(such as installing insulation) to resolve these issues which adds 
construction time and cost to each job. 

CN-Y-2440872. for example, discloses a fiberglass mesh shell 2 reinforced 
with cement and sand which completely surrounds a polystyrene core 3. The 
shell 2 is continuous and also forms the tongue and groove 4 component of the 
panel. The single shell design of CN-Y-2440872 restricts the flexibility of 
customization as a modular wall panel system in the field, and the tongue and 
groove system with beveled edges is structurally weak. 

CN-Y-2510558 discloses a fire resistant paneling which is added or retrofit 
to existing walls as insulation. It is thin, and has no structural value. A principal 
design feature is a plurality of transverse holes filled with a sand and cement 
mixture designed to disperse heat. CN-Y-2510558 discloses no means of 
interlocking or attaching the panels. 

CN-A- 1288991 is a complex panel designed as an insulating panel. It 
does not have tongue and groove joints or any other method of interlocking with 
other panels, and is designed to be glued or hung on existing walls for sound 
insulation or decoration. 

There is therefore a need for a modular panel with an improved method 
and apparatus for attachment to other panels and the ceiling and floor to form a 
load bearing wall and provide the advantages being a lightweight wall panel 
system for installation, being strong enough to carry heavy objects, being easy to 
install, and having components which are environmentally friendly. 
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SUMMARY OF THE INVENTION 

Tho aim of th e i nvention, tho R e constructable Wa ll Pan e l i o to rosolvo tho 
abovo prob l ems and able to supply a li ght we i ght wa ll pano l syst e m that i s strong 
enough to carry h e avy objects, o asy to instal l and fr i end l y to the env i ronm e nt. 

Aforem e nt i oned invent i on is i nv e nt e d i n th i s way. — Tho Roconstructab l o 
Wall Pan el is dos i gnod that th e c e ntra l l ayor i s compos e d of at l oast no loss than 
two p ie c e s of modifi e d gypsum or sand and cement with f i b e r g l ass mesh 
i nstal l ed insid e and at l oast no l e ss than ono piece of po l ystyr e n e foam board i n 
between. I ts front l ayor and bottom l ayers are d e sign e d w i th fine sand gypsum 
or sand and com e nt boards w i th g l ass fib e r m e sh i nsid e as w ell . 

Th\s — i nvontion, th e — R e construotablo Wal l — Pan el — has th e fo l low i ng 

super i or i t ie s as compared to th e pr e s e nt mark e t wa ll pane l s: 

Light w e ight and oasy to i nstal l : 

Th e w ei ght of tho i nvontod Reconstructab le Wa ll Pane l (Interna l and 
Ext e rnal) i s no mor e than 40 to 50 kg per m2. I nstallat i on r e qu i r e s 
two workers on l y. 

2r. Abl e to carry hoavy objoots: 

By using th e g e n e ra l wa ll hanger i n the mark e t, th e wall syst e m 

could carry a ll kinds of domestic heavy obj e cts. 

& 'Roconstructab l e' to become a s i ngl e partition pan e l: 

P i ec e s of R e constructab le wa ll pan e ls ar e . jo i nted by m e ans of th e 
ext e nd e d fib e rg l ass m e sh and homog e n e ous jo i nt compound. Th e 
fiborglass mosh provides a structura l l i nk b e tween individual pane l s 
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and reinforcoo tho joint compound to ensure no contraction and 
crack froo oituation li ke a comploto single wa l l pano l . 

A No fin i shing plaster i s n ee d e d after i nsta l lat i on: 

As th e surfaces of th e wall pano l are flat and smooth, whi le th e pane l 
mator i al and th e jo i nt mortar aro homogonoous sing l e mater i al, th e 
fin i sh surface of tho wa ll pano l on l y r e qu i r e a s i mp l o sk i m coat of 
piaster boforo pa i nt and wal l papor app l icat i on. 

Sound I nsulation: 

As th e Rooonstructabl e Wa ll Panel i s d e sign e d w i th gypsum and 
polystyrono boards, wh i ch aro good sound i nsulating mat e r i a l s, and 
tho dosign of tonguo and grov e joint re i nforcement, th e pan el i s a 
good s e paration of noise as compar e d w i th other wa ll pan e l syst e m 
i n the same thickn e ss. 

& Th e rma l I nsu l at i on: 

Besides sound i nsulat i ng, both gypsum and po l ystyr e n e boards ar e 
also good heat insu l ator. Th e combination of both hoat i nsulat i ng 
mat e r i a l s i n this pan e l prov i d e s th e best thermal separation. 

F i r e Separation: 

Both sides of th e R e constructab le Wal l pan el s aro design e d with 
modifi e d gypsum or cem e nt, which aro mater i a l s for fir e s e parat i on, 
th e i nventod pano l can prov i d e 1hr. or 2 hr. fire separat i on. 
The present invention, entitled the Reconstructable Laminated Wall Panel, 
discloses a modular wall panel system. The wall panel is comprised of at least 
two layers of structural gypsum board centrally reinforced with a fiberglass mesh. 
and at least one polystyrene board laminated together into a complete panel. 
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The gypsum/fiberglass mesh composite layers form the outer faces of the wall 
panel. The fiberglass reinforced layer may also be composed of a mix of sand, 
cement and/or gypsum (hvdrated calcium sulfate). 

Advantageously, the fiberglass reinforced layer mav include 0.5%-0.3% 
methvlcellulose ether and 0.5%-1.5% redisoersable powder, and fine sand with a 
grain diameter between 0.25mm and 1.5mm. The fiberglass reinforced layer is 
optimally 8mm-12mm thick. The fiberglass mesh eyelet size is optimally 3mm 2 - 
5mm 2 . 

An additional important feature of the wall panel system is that a fiberglass 
mesh extends beyond all four of the wall panel edges in both the front and back 
surface layers. The fiberglass mesh optimally extends between 30mm and 
60mm on the top and bottom edges of a standing wall panel, and 15mm to 35mm 
on the side edges. 

In a variation, depending on reguirements such as sound insulation, fire 
rating and thermal insulation, the wall panel mav be fabricated into three or more 
layers of wall panels. 

During assembly, utilizing the extended mesh and tongue and groove 
arrangement, the panels are attached to each other in a seamless wall system 
without the reouirement of being mechanically fixed onto the supporting 
structure. 

Further advantages of the wall system are that the panels form walls which 
are lightweight, easy to install, capable of carrying heavy objects at any location, 
impact resistant, resistant to cracking, ready to use without plastering or further 
finishing, sound insulating, heat insulating and fire rated. The Reconstructable 
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Laminated Wall Panel system is suitable for use in indoor and outdoor 
applications. 

BRIEF DESCRIPTION OF DRAW I NG THE DRAWINGS 

D i agram 1 — Simple R e oonstructab l o Wa ll Pan el S e ct i onal Diagram 

D i agram 2 App lie d R e constructablo Wa ll Pan el S e ctional D i agram 

The apparatus and method of the present invention will now be described 

with reference to the accompanying drawing figures, in which: 

Figure 1 is a simple modular wall panel sectional diagram according to the 

invention. 

Figure 2 is an applied modular wall panel sectional diagram according to 
the invention. 

STANDARD SPEC I FICATION DETAILED DESCRIPTION AND PREFERRED 
EMBODIMENT 

Tho i nvontod roconstruotabl e wa ll panel has a standard length of 2700 mm 
and varios to 3000 mm whi l e th e w i dth is 600 mm. Tho gonora l th i ckn e ss ar e 
75mm and 100 mm but th e ovoral l sizo could bo adjustod and manufactur e 
accord i ng to roquiromont. 

Manufactur i ng of tho invontod roconstruotablo wa l l panol i s as fo ll ows: fin e 
sand modified gypsum or sand and c e m e nt mortar is m i xed and pour into a 
mou l d of requ i red sizo. Tho fibor g l ass m e sh i s addod i ns i de forming a fino sand 
mod i fi e d gypsum or sand and c e ment pan e l w i th fibor glass m e sh e xtend e d 
boyond the l im i t of tho panel at al l s i d e s. Tho pro cut po l ystyr e no board i s addod 
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i n botwoon tho pro doooribod manufaoturod panol layor and form i nto a thr ee 
l ay e r r e construotablo wail pan el . — For f i v e-l ayor or moro l ayor roconstruotable 
wa l l pan el s, th e y cou l d bo formod according to aforomontion e d production 
proc e dur e s. 

Attached Drawing: as i n soct i ona l diagram 1 & 2: 
1 i s fib e rg l ass m e sh 

2 i s mod i fi e d fin e sand gypsum or comont sand board 

3 i s polystyrono panols 

A is joint grovo 

5 is joint tonguo 

Before th e product i on of tho aforem e nt i oned standard sp e c i ficat i on, th e 
follow i ng pr e arrangomont could bo i mp li ed: 

Tho fino sand i n th e mod i fied gypsum or sand i ns i do th e c e m e nt panol w i th 
fibor g l ass m e sh ins i do l ayer i s at granular s i ze of 0.25 — 1.5mm. The rat i o (by 
we i ght) i s 10% — 30%. Sand with biggor s i zo would d e stroy tho br i ghtness of th e 
pano l surface wh ile th o smal l er sizo could not koop up the str e ngth of th e pan e l. 

Th e fib e r g l ass m e sh i nstal l ins i d e th e f i n e sand mod i fied gypsum or sand 

and c e m e nt l ayor is at tho th i ckness of 8mm — 12mm. Tho mosh e y ele t is from 
3mm x 3mm to 5mm x 5mm. Tho mosh ey ele t at bigg e r s i zo would reduce th e 
m e sh fl e x i b il ity wh il o mosh ey e l e t at smal l er s i z e wou l d affect tho r e inforc e m e nt 
of the jo i nt. 

Tho fibor g l ass mesh insta lle d i nsid e tho fin e sand modifi e d gypsum or 

sand and com e nt layor i s extend e d outside the pano l at 15mm — 35mm at l e ft and 
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right s i do and 30mm — 60mm at top and bottom of th e pane l . Tho ro i nforcem e nt 
of th e mesh cou l d strengthen tho pano l joint without any oraok. 

Tho fino sand mod i f i ed gypsum or sand and coment w i th fibor glass m e sh 

i nsido l am i nated panol cou l d bo add e d 0.15% — 0.3% mothyc e l l u l os e othor and 
0.5% — 1.5% r e d i sporsablo powd e r. — Tho rodisporsab le powd e r could b e th e 
m i xture of v i ny l acotato/ othy l ono copolymor or othy le n e / v i ny l l aurato/ viny l 
chlor i d e t e rpo l ymor. This add i tion could i mprov e tho f l oxural and shear str e ngth 
and re i nforcomont of th e pan el . 

Tho manufactur i ng of th e Int e rna l Rooonstructab le Wa ll pano l into 5 l ayers 

i s tho b e st standard. Th e front and bottom lay e r and th e S^ l ayor i n botwoon ar e 
fine sand mod i fi e d gypsum or sand and c e m e nt with fibor glass m e sh i nsid e 
wh i l e th e 2 n d and th e 4 te l ayers aro polystyren e foam boards. 

The aim of the present invention is to resolve the above problems bv 
supplying a light-weight, modular wall panel system 10 that is strong enough to 
carry or support heavy objects, easy to install and environmentally friendly. The 
present other wall system do not allow the flexibility of attaching hanging or fixed 
objects to the walls in a simple manner after installation. 

The Reconstructable Laminated Wall Panel System 10 is designed that the 
central layer or structural layer is comprised of at least one piece of modified 
gypsum or sand and cement with a fiberglass mesh installed inside and at least 
one piece of insulating materials, such as polystyrene foam board 3. in between 
the structural layers. The front and bottom layers include fine sand gypsum or 
sand and cement boards 2 with fiberglass mesh 1 inside as well. 
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This invention, the Reconstructable Laminated Wall Panel 10 has the 
following advantages over the present commercially available wall panels: 

1. The panels are light-weight and easy to install. The weight of the 
Reconstructable Laminated Wall Panels 10 (Internal and External) is no 
more than 40 to 50 kg per m 2 . Installation is easily performed bv two 
workers. 

2. The panels are able to carry or support heavy objects. Any commercially 
available wall hanger may be used, enabling, the wall system to support all 
kinds of heavy objects. 

3. The panels are modular, and are easily constructed or assembled together 
to become a single partition wall or panel. Individual wall panels are joined 
bv means of the fiberglass mesh 1 which extends beyond the edges of the 
panel and a homogeneous joint compound is added. The fiberglass mesh 
1 provides a structural link between individual panels and reinforces the 
joint compound and ensures that there is no contraction or expansion of 
the joint and maintains the wall in a crack-free state as with complete walls 
not comprised of individual panels. 

4. No finishing plaster is required after installation. As the surfaces of the 
wall panel are flat and smooth, and the panel material and the joint mortar 
are homogeneous single material, the finished surface of the wall panel 
only requires a simple skim coat of plaster before paint and wall paper 
application. 

5. Sound Insulation: 
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As the Reconstructable Laminated Wall Panel 10 is comprised of gypsum 
and insulating materials, such as polystyrene boards 3. which are good 
sound insulating materials, and the tongue 5 and grove 4 joint fits snugly 
and supports and reinforces adjacent panels, the panels form an effective 
noise barrier compared with other walls of comparable thickness. 

6. Thermal Insulation: 

In addition to providing good sound insulation, both gypsum and 
polystyrene boards provide effective heat insulation. The combination of 
the two heat insulating materials in this panel provides excellent thermal 
separation. 

7. Fire Retardation: 

Both sides of the Reconstructable Laminated Wall panels include modified 
gypsum or cement which are materials for fire retardation. As a result, the 
panel provides 1-2 hours of fire retardation. 

The present invention, a modular wall panel, has an optimal height of 2480 
mm. but may vary from very small to 3000 mm. The optimal width is 600 mm. 
but this may vary. The optimal thicknesses are 60 mm. 75 mm and 100 mm. but 
the overall size used varies according to specific functional reguirements of 
particular buildings. 

The modular, pre-built wall panels are manufactured as follows: fine sand 
modified gypsum or sand and cement mortar is mixed and poured into a mould of 
the selected size. The fiberglass mesh 1 is added in the mix forming fine sand 

9 

modified gypsum or sand and cement panel with a fiberglass mesh 1 extending 
beyond the limit or edges of the panel on all sides. The ore-cut polystyrene 
board 3 is added in between the above-described manufactured panel layer and 
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formed into a three layer modular wall panel. Five-laver or more-lavered modular 
wall panels are formed according to aforementioned production procedures. 

The reference numbers for the attached Figures 1 and 2 are as follows: 

1 fiberglass mesh 

2 modified fine sand gypsum or cement sand board 

3 polystyrene panels 

4 joint grove 

5 joint tongue 

The following materials are employed for the manufacture of the modular 
wall panels: 

The fine sand in the modified gypsum or sand inside the cement panel with 
fiberglass mesh 1 inside layer optimally has a granular size of 0.25 - 1.5 mm. 
The ratio (bv weight) is 10% - 30%. Sand of a bigger size would destroy the 
brightness of the panel surface while smaller sizes are not suitable for 
maintaining the strength of the panel. 

The fiberglass mesh 1 installed inside the fine sand modified gypsum or 
sand and cement layer 2 is optimally 8mm - 12mm thick. The fiberglass mesh 
eyelet size is optimally between from 3mm x 3mm to 5mm x 5mm. Mesh eyelets 
of a bigger size would reduce the tension strength while mesh eyelets of a 
smaller size would affect the perfect infilling of materials to the eyelets and have 
the strength of the joint and panel. 

The fiberglass mesh 1 installed inside the fine sand modified gypsum or 
sand and cement layer 2 extends outside the panel bv. optimally. 15mm - 35mm 
on the left and right sides, and 30mm - 60mm from the top and bottom of the 
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panel. The reinforcing which the mesh provides strengthens the panel joint and 
ensures that there is no cracking. 

The fine sand modified gypsum or sand and cement with fiberglass mesh 1 
inside laminated pane could include, in a variation. 0.15% - 0.3% methvlcellulose 
ether and 0.5% - 1.5% redispersable powder. The redispersable powder is 
optionally a mixture of vinyl acetate/ethvlene copolymer or ethylene/ vinyl laurate/ 
vinvl chloride terpolvmer. This addition improves the flexural and shear strength 
and reinforces the wall. 

The manufacture of the internal modular wall panel into five layers is the 
preferred embodiment. The front and back or outside layers and the third or 
middle layer in-between are fine sand modified gypsum or sand and cement with 
fiberglass mesh 1 inside, while the second and the fourth layers are polystyrene 
foam boards 3. 

As will be apparent to those skilled in the art in light of the foregoing 
disclosure, many alterations and modifications are possible in the practice of this 
invention without departing from the spirit or scope thereof. Accordingly, the 
scope of the invention is to be construed in accordance with the substance 
defined by the following claims. 
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Abstract 

Tho prosont i nvention relat e s to a compos i to sandw i ch wal l pan e l 
compris i ng: at l east two fine sand gypsum or ooncroto pane l s ( I ) in each of wh i ch 
a g l ass fiber w e b (2) is disposod at contor, and at l east one po l ystyrene pan el 
(3), wh i ch are bonded a l ternative l y. Tho surfac e l ayer and tho bottom l ayer are 
tho fine sand gypsum or concroto panels, and according to tho roqu i romont, th e 
wall panol can bo produc e d to have thr e e or mor e layers of compos i to pane l s. 
Tho wa ll pane l of tho prosont i nvention has advantages of l i ght w e ight, easy 
instal l at i on, strong l oad i ng capac i ty, no s e am crack, no plaster, and good 
performance of thorma l insu l at i on, sound i nsu l ation and fireproof as we ll as it is 
suitabl e for interna l wa ll and e xt e rna l wal l. A modular wall panel system 10 for 
building construction is disclosed. The panel is modular and prefabricated, such 
that it can be assembled with other panels at a construction site bv inserting a 
tongue 5 in the groove 4 of an adjacent panel, and overlapping the fiberglass 
mesh 1 which extends from all sides of the panel and fixing them to each other. 
The panel is formed from at least two layers of fiberglass mesh 1 embedded in a 
mix 2. and at least one layer of lightweight material such as polystyrene 3 as 
filler. 
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